shown that within the gut a minimum pressure must exist below which intestinal loops cannot start peristaltic movements. We see no reason to assume that conditions are different in the stomach. One may therefore postulate that an intragastric threshold pressure is necessary for the propulsion of the gastric contents. If the large hiatus hernia prevents the stomach from building up the required pressure, complete gastric aperistalsis, as observed, will be the direct result.
Diagnosis and treatment.-The only other condition in which there is absence of gas shadows in the stomach and intestine, is atresia of the oesophagus without lower tracheobronchial fistula. In these cases the clinical picture is different. The absence or instability of the gastric air bubble should make one think immediately of hiatus hernia. I should like to make a plea to pediatric radiologists to search their files for cases of neonatal death associated with hiatus hernia. Do the films show absence of the gastric air bubble? If so, it would constitute a valuable diagnostic sign, defining a group of poor prognosis in whom expectant treatment is fraught with great dangers. More active treatment, such as intraduodenal feeding through a gastrostomy tube or immediate surgical reduction of the hiatus hernia would appear indicated. In contrast it may be found that those cases of hiatus hernia who present few clinical problems retain their gastric air bubble and show no disturbance of gastric peristalsis. One may hope that by collating the experiences of different observers a rare condition of this kind will eventually be fully understood. REFERENCE NIXON, H. H., quoted from MACNAB, G. H. (1955) Proc. R. Soc. Med., 48, 303. X-ray Manifestations of Early Malignant Gastric Ulceration By G. A. S. LLOYD, B.M.,. B.Ch., D.M.R.D., F.F.R. THE object of this paper is to describe the X-ray appearances found in a series of cases of early malignant gastric ulcers, recently investigated at the London Hospital. The approach to the subject was entirely retrospective, in that it was based on a review of all the cases of gastric carcinomata which were confirmed by gastrectomy in the years 1949-1953 inclusive. There were in all 254 cases, and we were able to examine the radiographs of 213 of these.
In the investigation we were interested only in those cases which had proved difficult from the radiologist's point of view, and so we-eliminated all -those which had been diagnosed immediately after the first barium meal Lexamination, and confined our study only to the cases in which there had been a delay of more than two months from the first bar-ium meal to the time of gastrectomy. In other words we eliminated all the radiologically obvious carcinomata and concentrated on the cases showing minimal changes, in which a diagnosis had not been made immediately. Examining the films of these, we found that they fell into 4 groups:
(1) Neoplasms, involving the cardia.
(2) Pre-pyloric growths.
(3) Neoplasmns presenting as a ston-rach deformity only.
(4) Neoplasms presenting as lesser curve ulcers. The last group was by far the largest, being some 26 in number, and I shall discuss only this group.
All of them had been examined at least twice by barium meal, so that it was possible to review their films serially, and we were able to determine both the earliest changes visible on the films and the manner in which the ulcers had developed. We found that, in general, the malignant ulcers had presented either as small flat or plateau ulcers, or as small ulcers usually conical in shape, closely simulating a benign ulcer. In addition, there was a small group of 3 cases which had presented radiologically as a benign ulcer proximal to, but entirely discrete from, a gastric neoplasm, that is to say, that there was both a neoplasm and a benign ulcer in the same gastrectomy specimen, but quite separate.
The plateau ulcer or "niche en plateau" has been described before, notably by the French writers Gutmann et al. (1939) , Peristiany (1937) and Ledoux-Lebard (1940) . Kirklin (1934) has also described a similar type of lesion. It is essentially a shallow projection with a flat, or slightly convex outer surface and usually measuring between 1 and 2 cm., although it can sometimes be larger than this (Figs. 1 and 2). At its inception, it is usually found to project beyond the line of the lesser curvature. The only distinctive feature of the plateau ulcer, apart from its shape, is the presence of an intra-luminal meniscus. In our cases we were able to detect a meniscus in no less than 8 out of the 13 which presented in this way, and it must be regarded as an important additional sign. Obviously a small ulcer of this shape can be easily confused with a peristaltic wave, or mucosal fold on the Sechon of -h radiograph, and it is not surprising to find that the majority in our series were not diagnosed as ulcers originally.
In summary then these ulcers are characterized by their flat shape, the presence of a meniscus which is intra-luminal, and from the practical point of view they are sometimes difficult to distinguish from normal variations in the stomach contour.
As the plateau ulcer develops, it becomes progressively more intra-luminal in position. The crater becomes larger and the meniscus wider and more obvious. It is then essentially a flat ulcer within a fl,ling defect, and corresponds to the appearance called by the French writers the "niche en plateau encastree", i.e. a flat ulcer embedded within the stomach contour (Fig. 3) . Thus the usual evolution of these ulcers is from a simple flat projection into a similar projection, but embedded in a shallow filling defect and becoming progressively intra-luminal in position. When the filling defect becomes larger still, the lesion is then essentially an ulcerated mass and the diagnosis is quite obvious.
The second way in which these neoplasms presented was as a simple-looking ulcer, projecting further from the stomach outline than the first type, and usually conical in shape (Fig. 4) . The main radiological problem in this variety is to distinguish them from the benign gastric ulcer, and in our series the majority were originally thought to be benign. The possibility of malignancy was only suggested when either the ulcer began to acquire a filling defect, or when it failed to respond to medical treatment. Some of these cases had very long histories with slow progression of the lesion and, obviously, into this group fall those ulcers which are considered to be malignancy supervening in a chronic benign ulcer. As a matter of fact in only 2 cases did the pathologist's report suggest this, but it was-' interesting to note that these were the only 2 in the series which diminished in size whilst under observation. When these conical ulcers acquire a surrounding filling defect, the diagnosis may be suggested on the strength of this, since the ulcer becomes intra-luminal in position (Fig. 5 ). Here again then the evolution of the ulcer is from a simple projection to a projection within a filling defect and this, of course, is the progression to be expected if, as it would Section of Radiology 277 seem, some of these cases were initially benign ulcers which subsequently developed malignant change.
A small group of cases presented as a benign ulcer on the lesser curvature in association with, but discrete from, a malignant neoplasm of the stomach. There were three instances of this association demonstrated in our series, and probably a fourth, which could not be confirmed pathologically. In 2 cases the neoplasm was a carcinoma and in the other it was diagnosed histologically as a lymphosarcoma. In each instance the malignant ulcer was located at, or distal to, the incisura angularis, while the proximal benign ulcer was found on the vertical section of the lesser curvature, above the angulus.
Classical X-ray criteria of malignant ulceration as applied to the lesions in this series. Brief mention must be made of the size and position of the ulcers. The first criterion, that of the size of the ulcer, could not be fairly applied to this group of cases since they were all too early for this sign to have any bearing on the problem. As -regards the position also, it was felt that no statistically valid conclusions could be drawn from a series of 26 cases. However, there are two other signs which require more detailed consideration. The first is that of the position of the ulcers with respect to the line of the lesser curvature, i.e. whether they were intra-luminal or extra-luminal. Only 250% could be considered intra-luminal originally, although many more became so at a later examination. This is not surprising if, as it would appear from this investigation, that the usual course of evolution of these lesions is for them to begin as a projection only, which later acquires a filling defect. The conclusion is then, that if a small ulcer is extra-luminal in position, it should not be considered benign because of this. A malignant ulcer only becomes intraluminal when the process is relatively advanced, and indeed the growth may metastasize before this sign becomes positive.
The second criterion, which is quoted in many of the standard textbooks of radiology, is that of the convergence of folds to the crater. It is said that in simple chronic ulcers the rugs tend to converge to the crater, whilst in malignant ulcers they are said to be interrupted without converging. Many of these malignant ulcers showed converging folds, which were uninterrupted to the edge of the crater (Fig. 6) and what is most significant is that the X-ray reports repeatedly quoted this in support of their being benign lesions. The sign is therefore, in practice, most unreliable in the early lesion. In many cases, the carcinomatous infiltration around a malignant ulcer is submucous, and the earliest changes will be shown radiologically as a thickening, or irregularity, in the mucosal folds; or they may be separated by wider spaces than usual. These changes commonly precede the obliteration of the folds. On the other hand, peri-ulcerous cedema in a simple peptic ulcer may obliterate the folds to simulate the classic concept of the malignant ulcer. All that the presence of folds demonstrates is that the surface of the mucosa is intact. It does not exclude the presence of submucous infiltration, which may be shown either by a profile filling defect, or by qualitative changes in the mucosal fold pattern around the crater. It may be concluded that the classical criteria of malignant ulceration are of little value in reaching a diagnosis in the early stages. The shape of the ulcer crater is far more important. I have shown that the early malignant ulcer usually presents in two ways; either as a conical ulcer or as a plateau ulcer. In the conical ulcers a tentative diagnosis is only possible after consideration of the behaviour of the lesion under medical treatment, since the lesion so closely simulates a benign ulcer. On the other hand, the shape of the plateau niche is unlike that of a benign ulcer and the appearances should always be considered very s-uggestive of malignancy, especially if it is possible to demonstrate an intraluminal meniscus or collar to the crater. The embedded plateau ulcer-the niche en plateau encastree-is nearly always malignant; only rarely is such an appearance mimicked by a benign ulcer. It remains true, however, that an absolute diagnosis is not always possible in the early case, and the diagnosis from a benign ulcer must be made in terms of probability. An accurate estimate of the chances of malignancy on a given ulcer shape could only be furnished by an extensive statistical survey of a large series of both malignant and benign gastric ulcers.
The case material used in this publication is taken from a paper on "Malignant Gastric Ulceration" written by the author, in collaboration with Dr. J. L. Morris, and published in the Journal of the Faculty of Radiologists (1956), 7, 207.
